A mycobacteriophage-derived trehalose-6,6'-dimycolate-binding peptide containing both antimycobacterial and anti-inflammatory abilities.
Bacteriophages, the viruses of eubacteria, have developed unique mechanisms to interact with their host bacteria. They have been viewed as potential antibacterial therapeutics. Mycobacteriophage-derived compounds may interact with Mycobacterium tuberculosis (MTB) and/or its components, such as the cord factor, trehalose-6,6'-dimycolate (TDM), which is the most abundant glycolipid produced on the surface of MTB. TDM emulsion injected intravenously into mice induces lung immunopathology that mimics many aspects of MTB infection. Thus, TDM is an important target for anti-MTB agent development. On the basis of genomics information of mycobacteriophages, 200 peptides were synthesized. Their effects on MTB, their interactions with TDM, and anti-inflammatory activities were tested. One of them (PK34) showed MTB-killing activity with a minimal inhibitory concentration of 50 μg/ml and TDM-binding ability. In a mouse model, PK34 showed comparable ability to clear MTB as rifampin did in vivo. It also exerted strong activity to inhibit MTB or TDM-induced inflammation in vivo. PK34 significantly inhibited inflammatory cytokines secretions by inactivating MAPK and PKB signals while it maintained certain proinflammatory cytokine production. It is possible to prospect for TDM-binding and/or anti-MTB peptides by mining the mycobacteriophages genome. In addition to its direct MTB-killing ability, PK34 might be a useful adjunct in the treatment of granulomatous inflammation occurring during mycobacterial infection or a template for developing antituberculosis (TB) agents because of its immunoregulative effects. As a TDM-binding peptide, PK34 may be a promising tool to study TDM's interactions with corresponding receptors and signal pathways.